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A diseitse  resembling  human  myasthenia  gravis  was  diagnosed  in  a canine. 
Diagnosis  uas  based  on  clinical  signs,  clinicopathological  findings,  and  clinical 
response  to  anticholinesterase  agents.  A review  of  previously  reported  canine 
cases  is  presented.  Diagnosis,  treatment,  and  possible  etiologies  are  discussed. 

Introduction 

Myasthenia  gra\is  IMG)  is  a disease  of  man  eharac'teriz<!d  b\' 
excessive  muscular  weakness  and  intolerance  to  exercise.'^  A syn- 
drome similar  to  MG  in  man  has  been  described  in  domestic  animals, 
with  20  cases  reported  in  the  canine'°  '^  '®  ”’^'’^^'^®'^^  and  one  case 
reported  in  the  feline,®  The  diagnosis  of  MG  in  man  is  established  h\'  a 
combination  of  clinical  signs,  clinicopathological  findings,  and  posi- 
tive pharmacologiciil  testing.  The  purjjose  of  this  article  is  to  present  a 
case  of  anticholinesterase-responsive  weakness  in  the  dog  similar  to 
MG  of  man  and  to  discuss  the  common  clinical  signs  and  methods  of 
diagnosis. 

Case  Report 

A three-year-old  collie-cross  bitch  weighing  .'50  lb  was  referred  to 
the  Texas  A&.M  University  Small  Animal  Clinic  27  days  after  the  onset 
of  clinical  signs.  Histon'  supplied  by  the  referring  veterinarian 
included  vomiting,  anorexia,  change  in  the  tone  of  voice,  and 
intermittent  muscular  weakness  characterized  by  muscle  fascicula- 
tions  of  the  extremities,  and  extreme  abduction  of  the.  hind  limbs.  The 
bitch  had  whelped  22  days  after  onset  of  clinical  signs.  Four  days  itfter 
whelping  the  animal  tleveloped  purulent  metritis  and  mastitis.  Rectal 
temperature  incxeased  to  104.0  F.  IVeatment  for  metritis  had  included 
tetracycline  orally,  one  benzathine  penicillin  injection,  and  in- 
trauterine infusion  of  diethvlstilbestrol  and  saline. 

Physical  examination  at  Texas  A&.M  iw(!aled  dyspnea,  rales, 
mastitis,  and  muscular  weakne.ss  exhibited  by  complete  abduction  of 
the  hind  limbs.  With  cage  rest,  tlu^  muscular  weakness  was  no  long(!r 
obseixed.  [luring  10  days  of  obseixation,  tbe  dog  remained  anori'ctic 
but  had  a nonnal  temperatuiv.  minimal  wiginal  di.s(4iarge.  and 
denionslrat(Hl  a progr<>ssive  incri'ase  in  strength,  n’eatment  during 
this  time  was  sup|)oi1ive  and  included  intravenous  fluids  and 
electrolvtiw  for  correction  of  d(>hvdration.  ,At  tin*  end  of  this  observa- 
tion period,  the  dog  s exercise  tolerance  was  tested  and  found  to  be 
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below  nonnal.  After  running  approximately  25 
yards,  the  dog  began  taking  shorter  and  shorter 
strides  and  subsequently  collapsed  onto  its  nose  if 
forced  to  go  on.  No  muscular  wasting  was  observed 
and  muscle  tone  of  the  limbs  felt  normal.  At  rest, 
neurological  examination  revealed  no  sign  of  deficit 
attributable  to  a lesion  of  the  spinal  cord.  The  dog 
had  some  difficulty  in  swallowing  and  it  continu- 
ally drooled  saliva:  otherwise  no  abnormality  of  the 
cranial  nerves  was  detected.  Following  brief  periods 
of  rest,  the  dog  was  able  to  regain  its  ability  to  stand 
but  subsequent  periods  of  exercise  became  prog- 
ressively shorter  before  recurrence  of  signs. 
Laboratory  data  was  within  normal  limits  and 
included:  complete  blood  counts,  urincdysis,  and 
plasma  calcium,  phosphorus,  sodium,  potassium, 
and  chloride.  Megaesophagus  extending  from  the 
thoracic  inlet  to  the  diaphragm  was  demonstrated 
on  an  esophagram.  Due  to  the  cliniccil  signs  of 
excessive  muscular  fatigue  generated  by  exercise 
and  the  presence  of  megaesophagus,  MG  was 
suspected.  In  an  attempt  to  confirm  the  diagnosis, 
a 2-mg  dose  of  neostigmine,®  an  anticholinesterase 
drug,  was  administered  intramuscularly  following  a 
subcutaneous  injection  of  2 mg  of  atropine.  A 
marked  increase  in  tolerance  to  exercise  was 
evident  within  15  minutes.  Six  hours  later,  the  dog 
was  again  exercised.  Muscle  fasciculations  and 
reluctance  to  run  were  shown,  but  the  animal  did 
not  collapse.  Twenty  hours  after  injection,  muscle 
fasciculations  and  collapse  while  running  occui^ 
red.  This  response  to  neostigmine  was  consistent 
with  a diagnosis  of  MG. 

The  treatment  instituted  on  dismissal  was  15 
mg  pvTidostigmine,*"  given  orally  as  needed.  While 
at  home,  two  additioncil  episodes  occurred,  each  of 
which  responded  to  pyridostigmine  therapy. 
Twenty-two  days  later,  the  dog  was  again  admitted 
to  Texas  A&M  in  a myasthenic  state.  Clinical  signs 
on  readmission  were  those  of  muscular  weakness 
and  reduced  exercise  tolerance.  Megaesophagus 
was  still  present.  The  p3Tidostigmine  therapy  was 
adjusted  during  the  next  five  days  to  a dose  of  60 
mg  given  orally  twice  daily.  The  dog  responded  well 
and  was  dismissed.  Eighteen  days  later,  the  dog 
was  readmitted  with  a purulent  nasal  discharge, 
increased  pulse  and  respiration,  pyrexia,  a deep 
cough,  and  moist  rales.  A diagnosis  of  pneumonia 
was  made.  Probable  cause  appeared  to  havti  been 
aspiration  of  regurgitated  material.  The  dog  failed 
to  respond  to  therapy  and  died  on  the  fifth  day  of 
hospitalization.  Request  fur  necropsy  was  denied 
by  the  owner. 


Discussion 

Diagnosis 

Since  MG  is  often  precipitated  by  other  condi- 
tions and  the  clinical  signs  are  often  misleading, 
the  diagnosis  may  be  overlooked.  Most  of  the 
canine  cases  reported  went  undiagnosed  by  the 
referring  practitioners:'^’®’*''^®  it  is  possible,  there- 
fore, that  this  disease  may  be  more  common  in  the 
canine  than  has  been  reported. 

Young  adult  dogs  are  more  commonly  affected, 
but  the  age  range  is  from  two  months  to  11 
years.'®’*®  Most  of  the  reported  cases  are  dogs  of 
large  breeds.®’’®’*®  There  has  been  no  significant  sex 
predominance.'*’*®  Tbe  clinical  signs  are  most 
pronounced  following  a period  of  exercise  and  are 
related  to  skeletal  muscle  dysfunction  exhibited  in 
the  extremities  by  ataxia,  complete  abduction  of  the 
hind  limbs,  a reluctance  to  exercise,  and  collapse  if 
forced  to  exercise.®’*’’*®  Dysfunction  may  also  be 
exhibited  as  a change  in  voice  tone  especially 
noticeable  after  prolonged  vocalization®’*’’*®  and 
drooping  of  the  eyelids,  ears,  and  facial  fea- 
tures.’®’*'’**  Difficult  prehension,  dysphagia,  chok- 
ing, regurgitation  of  saliva,  and  sialusis  have  been 
reported.®’’®’*'  Megaesophagus  has  been  demon- 
strated in  at  least  seven  cases.®’*'  *®  In  three  other 
cases,  megaesophagus  was  suspected  because  reg- 
urgitation occuri'ed  shortly  after  eating:  however, 
results  of  radiographic  examinations  were  not 
reported.’* 

Results  of  neurtrlogical  examinatioris  vary  with 
relation  to  exercise.  Following  periods  of  exeix:ise, 
abnormal  findings  include  poor  patellar  reflex, 
decreased  resistance  to  passive  movement  of  limbs, 
and  overall  depixwsed  spinal  renexes.’®  *’  **  Follow- 
ing periods  of  rest  all  rellexes  appear  normal.®’’*’*' 
Spinal  radiography  peribrmed  in  one  case  delect  (id 
no  abnoimalities.® 

l.,aboratory  data  is  characUiristically  normal  in 
human  and  canine  MG  patients.'*  ’*  '*’*'  This  data 
iiKiliides:  complete  blood  count.  BUN,  glucose  and 
serum  electrolytes,  SGDT,  creatine  phosphokinase. 
total  serum  protein,  lactate  ihihyrogenase.  serum 
alkaline  phosphatase,  plasma  calcium,  and  plasma 
phosphorus.  The  histological  abnormalitiiw  com- 
mon to  MG  in  man  are  lymphocytic  Infiltrations 
(lymphorrhagiisi  associaiiid  with  degeneration  and 
atrophy  of  alTected  inuschi  lihers.*'  Although  his- 
tological abnormalities  of  nuiscle  filMirs  have  been 
repoiled  In  only  one  canine  case,  the  lesions  were 
similar  to  those  reporied  in  man.* 
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A useful  diagnuslie  aid  available  tu  leaching 
institutions  is  the  eleclri>nwogi‘am.  Klectrionvo- 
graphical  changes  are  characteristic  for  M(;  in  man. 
There  is  a marked  fall  in  induced  action  polenlials 
of  the  muscle  after  repealed  neive  stimulation  and 
a reduced  decline  following  administration  of 
anticholinesterase  dings.''’  '*  '®  ” In  one  reporied 
canine  case,  in  vitro  elecirophvsiological  studies  on 
intf'i'costal  muscie  nnealed  no  abnormality  of  the 
i musele  itself,  but  the  miniature  endplate  potentials 

could  not  be  delected.*®  In  man.  miniature  end- 
plate  potentials  are  know'ii  to  be  reducetl  in  MG.*® 

Probably  the  most  important  diagnostic  aid  to 
practitioners  is  pharmacological  testing.  The 
characteristic  response  of  MG  to  administration  of 
anticholinesterase  agents  is  an  oinious  increase  in 
muscular  strength.  Testing  with  facililaton'  agents 
leg-  edrophonium'’  and  neostigmine)  alone  will 
confirm  the  diagnosis  in  the  majority  6f  MG  cases." 
It  is  recommended  that  atropine  be  administered 
prior  to  testing  in  order  to  block  the  muscarinic 
side  effects  of  the  anticholinesterase  agent. 

Edrophonium  is  the  most  widely  employed 
facilitatory  agent."  The  main  advantage  of  edro- 
phonium is  the  rapid  onset  and  short  duration  of 
its  action.  The  effects  evaluated  30  to  90  seconds 
after  administration  are  negligible  within  three  to 
five  minutes."  In  normal  subjects,  edrophonium 
generally  c:auses  no  change,  wiiile  in  MG  patients  it 
I usually  improves  muscle  strength  significantly. 

The  use  of  intramuscular  neostigmine  for 
confirmation  of  the  diagnosis  of  MG  in  man  was 
first  reiuimmended  in  1935,"  and  is  the  method 
used  in  most  of  the  reported  canine  cases.®  *'  *®  The 
dose  used  in  the  canine  cases  varied  from  0.075  mg 
to  2.5  ing.®"®  *'  *®  Improvement  of  the  performance 
of  the  iiu'olved  muscles  should  begin  in  5 to  10 
minutes,  become  maximal  in  20  to  30  minutes  and 
subside  in  one  to  three  hours."  The  effects  in  the 
case  of  this  ri^poil  lasted  approximately  six  hours. 
I'he  neostigmine  lest  is  strongly  positive  for  MG  in 
man."  The  disacKantage  of  this  test  is  that  if  the 
dose  used  is  too  large  or  too  small,  it  cannot  be 
repeated  on  the  .same  day. 

Phatmacologii-al  tiisting  is  verx'  diagnostic  but 
not  vvitbout  ha/ard.  Anticholinesterase  gi\'en  to  a 
nonmyasthenic  dog.  although  it  is  suspected  of 
stineriiig  from  the  disease,  can  lead  to  excessi\’e 
depolari/.ation  and  paralysis  of  muscle,  including 
the  respiratoiy  muscles,*®  ('ardiai^  arrest  has  occur- 
red in  man  following  administration  of  ed- 
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rophonium.**  For  these  reasons,  when  conducting 
such  a test,  it  is  always  advisable  to  hav'e  resuscita- 
tion equipment  on  hand.*® 

Differential  Diagnosis 

A myasthenic  crisis  may  be  associated  with 
many  concurrent  conditions.  Cold  weather,  infec- 
tions, and  stress  hav'e  been  known  to  precipitate  a 
crisis. ’*'*''®'*®  Corticosteroids  administered  daily 
with  concurrent  anticholinesterase  administration 
have  caused  exacerbations  in  the  canine.*'  How- 
ever, corticosteroids  administered  without  concur- 
rent anticholinesterase  agents  have  been  effective 
in  producing  clinical  remission  in  man.®  Strep- 
tomycin, neomycin,  kanamycin,  colistin,  polymixin, 
bacitracin,  diphenylhydantoin,  and  trimethadione 
have  each  been  incriminated  as  tbe  precipitating 
cause  of  myasthenic  crisis  in  man.''®  In  many  cases, 
the  concurrent  condition  is  diagnosed  while  the 
underlying  MG  goes  undetected.  Diseases  to  be 
considered  in  the  differential  diagnosis  of  MG  in 
the  canine  .should  include  rabies,  puerjieral  tetany, 
achalasia,  organophosphate  toxicity,  and  poly- 
neuritis. 

Rabies  should  be  considered  in  any  case 
exhibiting  signs  of  hvjiersalivation  and  apparent 
pharyngeal  paralysis.  However,  once  clinical  signs 
develop,  a rapid  progression  to  a point  of  death  is 
usually  seen.  In  the  case  at  hand,  the  protracted 
27-day  course  and  the  dog’s  vaccination  historx' 
made  rabitis  an  unlikely  diagnosis. 

I’oei’iieral  tetany  usually  occurs  after  whelping 
but  is  rare  in  large  bmeds.  Blood  calcium  levels  are 
usually  4 to  7 mg/dl.  Clinical  signs  include  nerv- 
ousness. anxiety,  muscle  spasms,  and  possible 
convailsions.®  rhe  case  presented  in  this  report 
began  to  show  signs  of  weakness  at  38  days  of 
pregnancy  and  had  a blood  calcium  level  of  10.2 
mg/dl,  rbus,  puer|)eral  tetany  was  ruled  out  as  a 
cause  of  tbe  muscular  weakness. 

Achalasia  in  older  dogs  occurs  due  to  degener- 
ation or  postinflammatory  involvement  of  the 
vagus.  Megaesophagus  usually  involves  the  cervical 
and  thoracic  esophagus  and  signs  usually  develop 
slowly.®  In  the  <;ase  of  this  report,  megaesophagus 
did  not  involve  the  cervical  esophagus,  and  muscu- 
lar weakness  was  noticed  at  the  same  time 
esophageal  dysfunction  occurn'd.  thus  eliminating 
achalasia  as  a diagnosis. 

Organophosphate  toxicity  might  he  consid- 
ered as  a possible  diagnosis  due  to  the  similaritv’  of 
clinical  signs.*®  An  accurate  histoiy  nn'ealing  a 
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source  of  toxicity  would  be  useful  in  differentiating 
this  condition  from  MG.  The  intravenous  edro- 
phonium test  mentioned  previously  would  also 
differentiate  the  two  conditions. 

In  the  incipient  stage,  polyneuritis,  such  as  in 
coonhound  paralysis,  may  closely  resemble  MG. 
Affected  animals  initially  demonstrate  weakness  in 
the  pelvic  limbs  with  loss  of  spinal  reflexes.^' 
Paralysis  usually  progresses  rapidly  and  is  of  the 
ascending  tvpe.  Recumbent  animals  remain  alert 
and  afebrile.  Atrophy  of  muscle  becomes  severe.^’ 
Frequently,  the  voice  is  feeble  and  facial  weakness 
may  be  evident.  The  paralysis  usually  reaches  a 
peak  within  10  days  of  onset  after  which  the 
condition  remains  stable  for  a variable  period 
before  paralysis  abates.^  In  the  case  of  this  report, 
absence  of  a continually  progressive,  ascending 
paralysis,  absence  of  neurological  deficit  at  rest, 
and  absence  of  muscle  atrophy  eliminated  poly- 
neuritis as  a possible  diagnosis. 

Treatment 

The  objective  of  treatment  in  MG  is  to  allow  the 
patient  to  function  in  a near  normal  capacity.  To 
accomplish  this  objective,  anticholinesterase  drugs 
(which  permit  maximal  muscle  function)  are 
employed.  The  anticholinesterase  drugs  of  choice 
are  neostigmine  IProstigmin)  and  pyridostigmine 
bromide  (Mestinon).  Effective  treatment  of  MG  may 
be  difficult.  The  response  to  initial  treatment  is 
dramatic  and  rewarding;  however,  in  long-tenii 
therapy  the  dose  of  anticholinesterase  must  be 
continually  adjusted  to  maintain  proper  manage- 
ment of  tbe  symptoms.  Difficulty  in  swallowing  due 
to  pharyngeal  weakness  and  megaesophagus  may 
necessitate  parenteral  administration  of  antichol- 
inesterase, and  mjtv  be  associated  with  severe  and 
fatal  aspiration  pneumonia.’®'^® 

Although  neostigmine  is  effective  in  the  treat- 
ment of  the  majority  of  patients,  it  does  have 
disadvantages  such  as  short  duration  of  action  and 
muscarinic  side  effects  lie-  epigastric  distress, 
sweating,  salivation,  lacrimation,  nausea,  abdomi- 
nal cramps,  and  diarriiea).  At  times  these  mus- 
carinic side  effects  are  difficult  to  control  de.spite 
the  use  of  atropine.*®  Adjustment  of  the  dose  of 
neostigmine  is  based  on  the  degree  of  relief  of 
myasthenic  symptomatology  and  upon  the  side 
reactions  which  may  indicate  that  overdosage  — a 
cholinergic  crisis  — is  being  appniached.  Doses 
rejjorted  in  the  canine  ranged  from  2.5  to  5,0  mg 
orally  twice  daily  for  a 16-kg  animal  to  15  mg  orally 
once  daily  for  a six-year-old  English  coon- 


hound.’®'*’  Menstrual  periods,  infection,  or  emo- 
tional stress  can  alter  the  daily  requirement  of 
neostigmine  in  humans.*® 

Pyridostigmine  is  an  analogue  of  neostigmine, 
and,  therefore,  has  a similar  pharmacological  ac- 
tion. Pyridostigmine  is  less  potent  but  it  has  a 
slightly  longer  duration  of  action  than  does  neo- 
stigmine.*® In  man,  pyridostigmine  has  several 
advantages  over  neostigmine.  There  is  a low  inci- 
dence of  muscarinic  side  effects  and  a reduction  in 
the  nicotinic  side  effects  such  as  skeletal  muscle 
cramps.  Atropine  was  discontinued  in  75%  of  the 
patients  who  bad  required  it  with  neostigmine.*®  It 
is  also  more  effective  than  neostigmine  in  the  relief 
of  myasthenic  symptoms  affecting  small  muscles 
innervated  by  cranial  nerves.*®  In  this  report, 
pyridostigmine  was  used  effectively,  but  previous 
reports  have  indicated  that  it  is  only  moderately 
effective  in  the  canine.’®’*® 

The  optimal  dose  of  anticholinesterase  can  be 
detennined  by  one  of  three  methods:  clinical 
evaluation,  edrophonium  testing,  or  intravenous 
titi-ation  with  the  selected  medication,  which  is  an 
accurate  but  dangerous  procedure.*®  Of  these,  the 
edrophiMvium  test  is  probably  the  most  widely  used 
in  man.  For  this  purpose,  edrophonium  is  injected 
intravenously  60  to  90  minutes  after  the  patient's 
customary  oral  dose  of  anticholinesterase.  If  there 
is  improvement,  the  dose  may  be  less  than  optimal, 
and  if  there  is  deterioration,  it  may  be  greater  than 
optimal.”  Means  of  resuscitation  should  be  availa- 
ble when  this  test  is  performed. 

It  has  been  noted  that  human  patients  may 
become  resistant  to  neostigmine,  requiring  ever 
increasing  amounts  of  tbe  drug,  especially  yvhen 
intervening  infection  or  psychic  trauma  occurs.*® 
VVlien  a patient  bet;omes  resistant  to  neostigmine 
he  is  usually  equally  resistant  to  the  other  an- 
ticholinesterase agents.*®  This  observation  may  also 
occur  in  the  canine,  and  clients  should  be  made 
ayvare  of  the  possibility. 

Some  human  patients  have  been  treated  effec- 
tively with  prednisone  after  they  did  not  respond  to 
anticholinesterase.®  In  man,  treatment  yvith  ad- 
renocorticotropic hormone  (ACTTH)  in  high  doses 
usually  leads  to  a clinical  remission  after  an  initial 
increase  in  myasthenic  symptoms.®® 

Etiology 

The  etiology’  of  MG  is  still  unknoyvn,  but 
electrophysiological  changes  indicate  the  defect  is 
at  the  myoneural  junction.”  ’®  *’  Much  data  sup- 


ports  the  notion  that  autoimmune  reactions  may 
contrihute  by  interfering  with  the  activity  of  the 
motor  endplate.®  Human  patients  with  MG  have  an 
incit'ased  incidence  of  autoantibodies  and  au- 
toimmune disorders.^®  Some  authors  also  have 
reported  autoimmune  cell-mediated  immunity 
against  muscle,  thymus,  and  brain  tissue  in  hu- 
mans.^°  Another  theory  suggests  that  MG  is  due  to 
morjjhological  abnormalities  of  the  motor  end- 
plates.^®  The  deformation  of  endplates  may  be  due 
to  a disturlrance  of  a normal  remodeling  process 
dependent  on  the  thymus  and  possibly  on  the 
adrenal  glantls.  Several  other  theories  have  been 
postulated,  but  most  indicate  association  with  the 


References 

I Aimii,:  tif  invasthcnia  gravis  I lirit  MrdJ  2:160-162.  1971 

2.  P.B.,  and  MclVniuRt.  W.:  Myasthrnia  (iravis.  In:  Tf’Xibnok  of 

Mt'dicim*.  od  18,  l'hilad(>l|ihia.  W B Saundrrs  ('o.,  1971,  pp  350-351. 

3 (lalcolt.  K.J.:  (!anin<'  Mi'diciin*,  Wliealnn.  Ainoincan  V»*lmnaiy  l^lhli(■a- 
tinns.  Inc..  1968. 

4.  CAiniinings.  J.K.  an<1  DcUtIuinla.  A.:  Canine  pnlv  neiirilis.  In:  C'nrn'nt 
V’eleiinaiy  I hcrapy  . R.VV.  Kii-k  f'dilor,  Philadelphia.  W.B.  Saunders 
•Cl)..  1974.  pp.  655-657 

5 Uarke  P.(i  (^:  McCiillagh.  K.(i.:  and  (ieldarl.  P.H.:  Myasih<>nia  gravis, 
thymoma,  and  myositis  in  a dog  \V*I  fiec  97:392-394.  1975. 

6 Dawson  J R B : Myasthenia  gravis  in  a cal.V’et  fiec  86:562-563.  1970. 

7.  Klm({Uisl  D.:  Hotiiian.  VV.lV.i  Kugelherg.  J.;  and  Qnastel.  1).M  J.:  An 

elecirophvsiologicai  investigation  ot  neuronuisi'iilar  transmission  in 
mvasthenia  gravis../ prWnw/o/  17*1:417-434,  1964. 

8 Kngel  W.K.,  tft  a!:  Myasthenia  gravis. /Inn  Int  A/e</  81:225-246.  1974 

9.  Kngel.  W.K  , and  VVamiolls.  J.R,:  Myastlienia  gravis:  A new  h>i>othi?sis 
ot  the  pathogenifsis  and  a new  lonn  of  intatmenl, -Ann  W Arad  Sri 
183:72-85,  1971 

10  Fraser.  D.(^:  Rilmer,  A.C..  Senior.  J.K.B.:  e(  al:  Mvasthenia  gravis  in  a 
dog  ./  Xrund  Xrunmirg  f\sychiat  33:431,  1970. 

11  Foldes.  F.F.:  Daignostic  Pharinacologii'al  Tests  in  Myasthenia  (iravis 
ami  NUasthenic  Sviulromes,  In:  Pn)ceedings  of  the  X Inienvational 
Congress  ol  N'eurologv’.  A Siihirana.  and  J.M.  Kspadaler-  editors. 
.'Xinsteiclam,  KMeiifta  Metlica.  .New  York,  American  Klsl^ier  Ihihlish- 
ing  Co  . Ini’  1974.  pp  412-424 

12  (freeiie  R .Myasihenia  (iravis.  Ptiiiadelphia.  J B Kippincnlt  ('o  . 1969 

13  liaal  ('  I.  lY'rsonal  communication 

14  Mall,  (i  A Movvell.  J .McC  ; and  D'wis.  I)  (i.:  Thymoma  with  myasihenia 
gravis  in  a dog.J  ttf'Fath  188:177-180,  1972. 

15  UivU.  I- W . ami  Walker  R.(i , Svvspeclv'vl  myasllvema  gravis  vn  a dog  A el 
/ler  74  501-502  1962 

16  llavard.  ( V\' M Pii)gri‘ss  in  invasihenia  fjivis  Hrit  Mrd  J 3 438-440. 
1973 

17  Mill  W J Myasthenia  gravis  in  the  canine  Southwvslrrn  \W.319-320. 
1967 

18  Johnson  H P.  Watson.  A I)  J Smith  J . and  Coofier.  B J.:  Myasthenia  in 
springer  spaniel  litter  mates  ./  Sin  An  Frai  l 16  641-647,  1975 

19  Kihiick  I)  .Mvasthenia  gravis  in  the  nevvhom  fydialrirs  14:365-368, 
1954 


thymu.s.  The  possibility  exists  that  there  are  sev'eral 
types  of  MG,  each  having  different  etiologies  while 
sharing  in  a final  expression  of  a defect  in 
neuromuscular  transmission,®®  New  scientific  di.s- 
coveries,  such  as  the  possibility  that  jiurification  of 
receptor  jiroteins  from  the  electric  oigan  of  the 
electric  eel  may  induce  a state  in  experimental 
animals  similar  to  MG  in  man,  may  enlighten  us  as 
to  the  cause  of  MG  and  provide  a more  suitable 
means  of  management  (if  the  disease.® 

' I'liisligitiitt  Kim  lie  lwii>()riil<>li>‘>  Niillev  \J 
Ntesliiuxi  Kcit  lii' lahi)iat«»ne>  Nnll«‘\  \J 

' I«‘iimIoii  Kut  lif  l..ih(irdlitnet<  Niitiev  \J 


20  Kott.  K.,  and  Rule.  H.M.;  Cellular  n'hpoiiM*  to  l>asic  myelin  protein 
compositi  wilh  cellular  and  humoral  immuiiil.v  lo  muscle  antigens 
\puroiog\  161:745.  1973 

21.  KoH'tu.  .M  I)-.  Del.ahunta.  A.,  and  .Alstrom  D M : \eost)gminc»- 
respoiisive  weakness  in  the  dog.  similar  lo  mvasllienia  gravis.  JAV  AM 
161:795-802.  1972 

22.  .Mi-Farlin.  D.K  ; Immunological  Diseases,  ed.  2.  Boston.  Little.  Bniwii 
aud  Co..  V'- 1150 

23.  .\aml)a.  T.  Blown,  S B : and  (in>l>.  D : Neonatal  myasthenia  gravis: 
Report  ol  tw  o cases  and  review  of  the  literature,  f^diathrs  45  488-504, 
1970 

24  OrmriHl  A Noel  Myasihenia  gravis  in  a cocker  spaniel  Vef  flee 
73.4»<V490,  YY16Y 

25  Osseiman.  K.K  Studies  in  Myasthenia  (iravis:  Ohsmations  of  310 
Case's.  In:  First  Inteniational  Congress  of  .Neurological  Si'iem^s.  L.  var 
HogaeU.  and  J.  Radermecker,  edili>rs.  New  York.  Perganion  Press  Inc.. 
1959,  pp  359-362 

26  lYihner.  A ('  and  Ba»*ker,  J.:  Myasihenia  in  the  dng  Vet  flee  95:452-454. 
1974 

27  Russel.  D S : Histological  changes  in  the  stiipeil  muscles  in  myas- 
thenia gravis  J Faih  Bari  65:279-289.  1953 

28.  Sanders.  1)  B , Johns  T.R  : KIdefraw.  M.K  , and  Cobh.  K.K.:  F.^peiimen- 
lal  autoimmune  myasthenia  gravis  in  rats  An'S  of  Xniml  34:75-79, 
1977 

29.  Simpson.  J.A.;  .Myasthenia  (iravis  and  Myaslhenit;  Syndromes.  In; 
l*roreedjngs  of  the  X IntiTuational  Congn*ss  of  Neiirologv  , A Subirana 
aiul  J.M  Kspadaler,  editors,  .Amsterdam.  F^xrenda  Medica.  New  York 
.American  Klsevier  lAihlishing  ('o..  Ine.,  1974,  pp.  399-411 

30  Smith.  K.:  Hammersirom.  1. : Moller,  K..  and  Malell,  G.:  Hie  effect  of 
A(rTM  treatment  on  lymphiKAie  subpo|)ulati(Mis  in  patients  wilh 
myasthenia  gravis.  Srtirohg}  36:915-918.  1976. 

31  vim  Reis,  G..  liliestrand,  A . Malell.  G ResuUs  wilh  ACTH  and 
spironolactone  in  several  cas<*s  ot  myasthenia  gravis  Aria  S'nirol 
.Scam/ 41:463.  1965 

32  VanStiivem.  N..  Ill;  IVrsonal  communication. 

33,  Wannolls.  J.R  . Kngel.  V\  K.:  and  Whitaker,  J.S  : .Allmial€*-day  pred- 
nisone in  a |iatient  with  myasihenia  gravis.  Ijinrri  3.1 198-1 199.  1970 

34.  Z«)cks.  S.I.;  Shields.  D.R.;  and  Sleinlmrg.  8.A.:  A myasthenic  syndrome 
in  the  tiog;  A case  irpoM  witli  elecinm  micro.scopic  observations  on 
motor  end  plati^s  and  comparisons  wilh  fine  .slrudun'  of  end  plates 
in  mvasthenia  gravis. /Inn  <Vew  fork  .Ac“ad  Sri  135:79-97.  1966 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Dele  Entered) 


REPORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  !:0MPLET1NG  FORM 


3.  recipient's  Catalog  NUMBER 


4.  title  rand 


^ICHOLINESTERASE-RESPONSIVE  WEAKNESS  IN  THE 
JaNINE  similar  to  JYASTHENIA  qJ^AVIS  of  flAN 


7.  AUTHORfa) 

Witt,  William  M,  and  Ronald  D.  Ludwig 


iq  I VJ  \ n »'  1 ( ' . / \A,<  r -f-t"  Kr  1 . i li  I 


H.  PERKSHMINL  UHLRBI/'RMUN  NflHt  XnU  XUUHESS-" 

Texas  A&M  University  Small  Animal  Clinic 
Texas  A&M  University 
College  Station,  Texas  77840 

USAF  School  of  Aerospace  Medicine  (SAM/VNB) 
Aerospace  Medical  Division  (AFSC) 

Brooks  Air  Force  Base,  Texas  78235 


•W:  PROGRAM  element,  PROJECT,  TASK 
AREA  & WORK  UNIT  NUMBERS 


2312-V5-11 


12.  report 


V5-11 

13.  num’ber'ofp^es^^^^^^^^^'"^ 

MBki 


u.  monitoring  agency  name  a address^// di//erenf  from  ConUolUn^  Office)  15.  SECURITY  CLASeTYoT  tHis  report) 


Unclassified 


15a.  DECLASSIFICATION/DOWNGRADING 

schedule 


I 16.  DISTRIBUTION  STATEMENT  (of  this  Report) 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (of  the  abstract  erxtered  in  Block  20,  H different  from  Report) 


18.  SUPPLEMENTARY  NOTES 


I 19.  key  words  CConfinua  on  reverse  side  if  necessary  and  identify  by  block  number) 


myasthenia  gravis 
prostigmin  (neostigmine) 
mestinon  bromide  (pyridostigmine) 


120.  ABSTRACT  ^Coniirue  on  reverse  side  If  necessary  end  Identify  by  block  number) 


A disease  resembling  human  myasthenia  gravis  was  diagnosed  in  a canine.  Diagno- 
sis was  based  on  clinical  signs,  cl inopathologic  findings,  and  clinical  response 
to  anticholinesterase  agents.  A review  of  previously  reported  canine  cases  is 
presented.  Diagnosis,  treatment,  and  possible  etiology  are  discussed. 


DD  ,^^^73  1 473  edition  of  I NOV  6S  IS  OBSOLETE 


31  ■/ 


UNCLASSIFIED 

security  classification  of  this  page  flW>«r,  D«t»  Entered) 


